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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka anropuTMmis i mporpamMHoro 3abesneyeHHs ONTUMi3allii CydacHUX CUCTEM 3B'SI3Ky Ta CUCTEM KepPyBaHHS

3aracaMu.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of algorithms and software for optimization of modern communication systems and inventory

management systems.

Pedepar yKpaiHCBKOIO:

OO6’eKT IOCIIIPKEHHS: MEPEXi 00CIyrOByBaHHS, BUIIAIKOBI IIPOLIECH, TeJIEKOMYHIlliliHi cruCTeMu, eBOJIIOLNHI
Mogei. MeTa po60THU: CTBOPEHHS! €(PEKTUBHUX AJITOPUTMIB PO3PaxXyHKy [TOKa3HUKIB (QyHKIiOHYBaHHS
6araTOBUMipHUX CTOXaCTUYHUX CUCTEM 3 KEPOBAaHNMM [1apaMeTpaMu. 06y0Ba MaTEMAaTUIHUX MOJETIeH
indopmaniitHoi 60poTHOU 3 Mirpauielo, LOCiI>)KeHHS] YMOB iCHYBaHHS Ta 100Y10Ba aJITOPUTMa 3HAXO)KEHHS
ONTUMAaJIbHOI cTpaTerii B MOJeJli KEpYBaHHS 3arlacaMi [IpY Pi3HUX BUIAX QYHKIiH 3arajbHUX BUTpaT. MeTtonu
JOCJIIPKEHHS: ONITUMi3allil CTOXaCTUYHUX Ta AETEPMIHOBAHUX CUCTEM; CY4aCHI METOLY JUCKPETHOI ONTUMI3allii;
aHaJsi3 6araTOBMMIipPHUX JIAHIIOTiB MapKoBa 3 HENEpEePBHUM YacOM. BU3HaueHi yMOBU iCHYBaHHSI CTalliOHAPHOTO
pekuMy i oTpuMaHi sIBHi GOpMyJIM BEKTOPHO-MATPUYHOTIO TUIIY [JIsl CTAL[iOHAPHUX IMOBIpHOCTE 17151 Pi3HUX
KJIaCiB CTOXaCTUYHUX CUCTEM 3 IIOBTOPHUMU BUKJIMKAMU. [I711 MapKOBCBHKOI MOJIE€/i CUCTEMU 3 TIOBTOPHUMU
BUKJINKaMU 3 OJHUM OOCJIyTOBYIOUMM IIPUJIaZIOM, OGHUM MicIieM B yep3i Ta HECKiHY€HHOIO OpOiTOIO 3i BMIHHOIO
iHTEHCUBHICTIO BXiTHOTO IIOTOKY, SIKa KEPY€ETHCSI IOPOTOBOIO CTpaTerielo, 3HaileHo YMOBY iCHyBaHHS Ta GOpMyIU
IJ151 €proAM4HOro po3noainy. OTpMMaHO WBUAKICTb 30DKHOCTI CTal[iOHAPHOTIO PO3MO/AiNy CKIHYEHHOI CUCTEMU 3
MMOBTOPHUMU BUKJIMKaMHU JI0 CTalliOHAPHOTO PO3MOAiNy HECKIHUEHHOI CUCTEMHU 3 OTHUM OOCIIYTOBYIOYMM MPUJIAIOM
Ta OJHUM MicLeM B 4ep3si. Iyt TunoBux 3a1ady, siKi BAHUKAIOTh NIPU OCIIIKEHH] Ta ONTHUMIi3alil CUCTEM KEPYBaHHS
3aracamy po3po0bJIeHO MaTeMaTUYHY MOJIEJIb Ta aJITOPUTM IIOIIYKY ONTMMaJIbHOTO pO3B'si3Ky. [IpoaHasnizoBaHo
ACUMIITOTUYHI BJIACTUBOCTI BUNIAJKOBUX €BOJIIOLIN, 3aJlaHUX CTOXaCTUYHUMU TudepeHLiaIbHUMU PiBHSHHSIMU 3
MapKOBCBbKMMMU NEPEKIIOYEHHIMH Ta iIMITyJIbCHUMU 30YPEHHSIMU B YMOBAX YKPYITHEHHS Ta HEKJIACUYHUX CXEM
anpokcumarii. [TobynoBaHi OL[iHKY IMITyJIbCHUX NIepexiTHUX (PYHKLIN 3a CIIOCTEPE’KEHHSIMHU BXiJHUX CUTHAJIIB Ta
peaxlii cucTemu Ha Lii CUTHaId. 3HalIeHO BePXHi rpaHUlLli PO3MOAiny NOXMOKU OLiHKY iMITyJIbCHOI IlepexifgHoi

(yHKLiI B TPOCTOpPi HENEPEePBHUX (YHKIII.

Pedepar aHIJIiHCBKOIO:

Object of research: service networks, random processes, telecommunication systems, evolutionary models.
Purpose: to create effective algorithms for calculating the performance of multidimensional stochastic systems
with controlled parameters. construction of mathematical models of information struggle against migration,
research of living conditions and construction of algorithm for finding the optimal strategy in the model of
inventory management at different types of functions of total costs. Research methods: optimization of stochastic
and deterministic systems; modern methods of discrete optimization; analysis of multidimensional Markov chains
with continuous time. The conditions for the existence of a stationary regime are determined and explicit formulas
of vector-matrix type for stationary probabilities for different classes of stochastic systems with repeated calls are
obtained. For the Markov model of a system with repeated calls with one service device, one place in the queue
and an infinite orbit with variable intensity of the input flow, which is controlled by a threshold strategy, the
conditions of existence and formulas for ergodic distribution are found. The rate of convergence of the stationary
distribution of a finite system with repeated calls to the stationary distribution of an infinite system with one
service device and one place in the queue is obtained. A mathematical model and algorithm for finding the optimal
solution have been developed for typical problems that arise in the study and optimization of inventory
management systems. The asymptotic properties of random evolutions given by stochastic differential equations



with Markov switches and momentum perturbations under conditions of aggregation and nonclassical
approximation schemes are analyzed. Estimates of pulse transient functions based on observations of input signals
and system response to these signals are constructed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
Ha3zga HTII yKpaiHCBKOIO: OuiHKY iMITy/IbCHUX MEPEXifHUX DyHKIiM
Ha3zpa HTII aHrsiiicbKo¥0: Estimates of impulse transition functions
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3acTOCYBaHHS: 72. HayKoBi IOCIIIKEeHHs Ta Pa3pooKu
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Busnaveni ymoBY icHYBaHHS CTaI[ilOHAPHOTO PEKUMY i OTpUMaHi iBHI GOPMYJIN BEKTOPHO-
MaTPUYHOTO TUILY [J151 CTALliOHAPHUX MMOBIPHOCTEH [1J151 Pi3HUX KJIACiB CTOXaCTUYHUX CUCTEM 3 [IOBTOPHUMU
BUKJIMKaMHU. /1711 MapKOBCBKOi MOJI€JIi CUCTEMHU 3 TOBTOPHUMMU BUKJIMKAMU 3 OJIHUM OOCJIyTOBYIOYMM IIPUJIAZIOM,
OJJHUM MiClIEM B 4ep3i Ta HECKiIHYEHHOIO OPOITOI0 31 3MiHHOIO iHTEHCUBHICTIO BXiJJHOTO IIOTOKY, SKa KEPYETHCS
IIOPOTOBOIO CTPATETi€I0, 3HANMIEHO YMOBHU iCHYBaHHS Ta GOPMYJIU AJ1S €proAUYHOro po3nominy. OTpuMaHo
IIBUJIKICTb 301KHOCTI CTallioHapHOT'O PO3IOJiNTy CKIHU€HHOI CUCTEMU 3 IOBTOPHUMU BUKJIMKaMU 10 CTal[iOHApPHOIO
PO3I107iNy HECKIHUEHHOI CUCTEMU 3 OJJHUM OOCJIyTOBYIOUMM IIPUJIAZIOM Ta OAHUM MicleM B uep3i. [y TUIIOBUX
3a/ay, sIKi BUHUKAIOTb [IPY AOCJIIPKEHHI Ta ONTUMI3alii CUCTEM KePyBaHHS 3allacamMu po3po06JIEHO MaTeMaTU4Hy
MOJIeJIb Ta aJITOPUTM TOUIYKY ONTUMAJILHOTO PO3B'si3Ky. [IpoaHasni3oBaHO aCUMITOTUYHI BIACTUBOCTI BUNIAIKOBUX
€BOJIIOLH, 3aJJaHNX CTOXaCTUYHUMU AU epeHliaTbHUMU PiBHIHHSIMU 3 MaPKOBCHKMMU MEPEKIIIOYEHHAMU Ta
iMIysIbCHAMMU 30ypEHHSIMU B YMOBaX YKPYIIHEHHSI Ta HEKJIACUYHUX CXeM anpokcumalii. [TobynosaHi oniHku
iMIyJIbCHUX NepexigHuX QYHKLIH 3a CIIOCTEPEXKEHHSIMU BXiJHUX CUTHAJIIB Ta Peakllii cucTeMu Ha Lii CUTHAJIU.
3HalieHO BepXHi IpaHulli po3Nofiay MOXUOKY OLIIHKY iMITyJIbCHOI IIepexinHoi PyHKLii B IPOCTOPi HellepepBHUX
dyHKUi. CHOpMyIbOBAHO 1 OCIIIKEHO 33/1a4i ONTUMAJIbBHOTO PO3IOLiNy iHpopMaliliHUX pecypciB MK
migcrucTemMamy Mpu NeBHUX OOMEXKEHHSIX, SKi BUHMKAIOTh B OpraHisallii TesiekomyHikauiiHoi mepexi Ta ii

(YHKLIOHYBaHHI.

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: 3a6esneuenns npomMucioBoCTi un HaCeIEHHS HOBUM

BUJIOM iH(pOPMaLiiHO-KOMYHIKaLiTHUX MOCIIYT

BnyiuB HTII Ha moBKiJjjisa:

BnpoBanykenHss HTII: Bnposamxeno

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
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TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
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